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(57) Abstract: A magnetic record device detects a tracking error signal constantly with high accuracy in case of crosstalk between 
the signals from three detector parts of a photodetector. A signal processing section (61) processes electric signals output from 
detector parts of a photodetector ( 1 5) and detects a tracking error signal. In the signal processing section (61 ), voltage dividers (381 , 
382) divide the output signal from an I-V converter (354), whereas differential amplifiers (376, 377) operates on the divided signal 
and the output signal from I-V converters (353, 355). 
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10 ttsf 

Ttt, h?y^tryfaJ2 0 0 ninS4l:*l3*k«fl:ioi. 6^m§ 
h 7 v * 4fc fx fc*tTV»;JS:. Ltf>L. 3S¥, M**ft:S:iea 

20 Mftoatffcir— a (e*T rtr— aj £v>5) 70i, tf— A70S:tH*f 
t5^«#v-fM (£AT r^fcMj fcv*5) it, *«l*»fettJ»* 
JxfcfcT — A 7 0 £3o©fcT— AK:#tti-;5II!3f*-?-l 6 t % ^MlB^gsE 
* (PiT rf^^j t ^ 5 ) 4i, @*f*-=P l 6 SrSaLfcif— a 7 
0 Sr-r-r ;* ^ 4 Jtfc^Sfe-f -5*f4& v^X in, Z<DftVo vi/Xi 7 £• 

leJSrb, fft^^^w^Xl 7 2r}gi&LT, Eiffel 6 T?^(ft tr 
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lE^u fffe-Srfx 5^^->s' K14i v SftvyXl 7 SriSig Lfc If — A 
7 0 3r -f * ? 4_hfcBSJfe;*jj*y h -jh^ X K: &t5. fc ft CD M p 2t, I 
4%^<y pi4idp 2#M£;}T,fcS-& 1 3 y*jx? 4 ir*^l 3 

lajr*^- 1 6 jfctKi Kigv»«©a5fcf|«i 6 A as'jlMfc £ ft, -t 

0JfeEIJf3fcXt5±l»:|iIJFf*O-3oO^--i,{c^te.S*t5 0 ffij® i 6 A 
£*L5«, 3t2S 1 ^fe.*|-4& XsSX 1 7 'fcl^SftJ&KlSSVTra:, If 16B 

-edfEEJc$*b5 0#r)£<£> 5*>o ?Jc EI Jf^t co ^*s*fjfe i 7©ip ma 

4tS», miff tt,. Msff^l 6©ft«l 6 BlCAlfLfct-^ 
70}*, W«:©ia*f3tK^ISStL, -<o5*>, ± HJcEli>f*7 l , 7 2 

* Kl 4 tcJ:oTfflf«Sria»*fctt?f^i-5|H«) co^Wfc 

•5„ 3? 4 El R: 33 ^ T , T n - 1 , T- n , Tn + 1 • • • iih7y^ffe 
<9 . G n — 1 s Gn, Gn+1 • • • ^ ft ^ T? 5 „ h 7 V $ t° 5/ f- 
P t H: 2 0 n mfc, *rt*<Oi(iIi* 2 n'mlC^jftJeftRjeSfrT^S. * 

«*lftfcfcWtt«jmjBjaS£;h,T*5 9 , RJS^lRjfc's/^p t' tex-r*^ 
4* 7 2 0 r pmTlHlfitStf , SB rt i* # P9 JB # ft |c If — A '7 0 Sr«S 
«5^i:"C#fe*bSja3Wflr#o««»*2 0 kHz i45i5KR]6S 
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tf— A 7 0 <D o *> % tf— ^ 7 0 Att[nl£ffg^ 1 6 <om^ 1 6 AX*k& 
Ztltc O^BSfTte, tT-A7 0B, 7 0 CttlBSf*^ 1 6 CD^^l 6 A 

5 4 ^ ? 4 ±<DMfoM\zttL,X&* p t/4<z>MIW£jfc5J:5 

<5 o 

^5 (a), (b)ig^, '&&(om%mm'mmzi3v zmmm^vifc^-s*? 

— A £ <£>§g«tr^i-„ 15(a), (b)0 Kl^l" J; 5 fc, mtf*^ 1 6 
10 «16A, 1 6 B Kl&l&ZthKL&T-^? — ^tt, ttl^timK°y°?-<D/< 
* — >K fS^l 6 Aro^S-^f-^^ — 1 6 B©*&^^^ — >- 

i: filler LT^5„ £1 5 (c J; 5 Id, 3fc*ftffl#l 5l:iotg 

3fc £*t5 ± 1 VtrntRit 7 1 „ 72J3, ^rtb-etu 3 OCD If — A 7 1 A— 7 
1C, 7 2A~7 2 C*^^oT^5„ JtitH^l 5 tt, 6o©§:3t§i5 
15 1 5A~1 5FSrf Ltfc'!), If — A 7 1 A I4S*^ 1 5 B "C\ If — A 
7 1 B ttgftgB 1 5 AT, If — A 7 1 C fSSftSB 1 5 C T, tf — A72 
Ateg)fcg|$ 1 5 ET> If — ^ 7 2 B teg^SB 1 5 D T, tf-A7 2Cli 

20 3fc*ffi«l 5 ©±|CE«*HXV^5. v-5 ="yS^J:|;t±> 7- 

15 0 a^JEjfc&tbTifc <9 , ftM 1 5jttJlt$^fc If— A 7 0 2* 5 7 — 1 
5 0TStt£*L, ^fc^W^l 5<£>§}fegi5 1 5 A~ 1 5 F £ tltcX 

25 T'feSo US 6 5 t-, 1 5 ®§}fcg(5 1 5 A, 15B, 

15C (tfctil 5D, 15E, 15F) ft, ^ *L m ifft ~ tt£E£Jfe 
§15 (£(T I - V§£i&g|$ 2: B&"f~) 3 5 5 . 3 5 4 , 3 5 3 KlgSiK £ *LT ^ 
5„ ittKU: 9 , 5 <D^tttU 1 5 A, 1 5 B, 15C 

141 5D S 15E, 15F) ^ W^J ^ tv§ ^ti^fr I - 
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V»S|5 3 5 5 , 3 5 4 , 3 5 3 T?*M# leSSifc * ft 5 . f 4 * 9 4 
^HliL-C^SJRjB-rH:, I - V2£&«B 3 5 5 , 3 5 4 , 3 5 3 4>6,ffl 
A^5tiE«fv5 (SfcttvB. v7) te, £ 7 ( a )0 fcjg%^ £ 5 
0 kH z OM»fl 4 5. rc?i;#, v 5©*^c#:v 5"telf-A 

fciB rtfl* a* kv^ieotti d,v5 ©*/Mt v 5 'ttx-r * * 4 

^ * ~ # 115 ft *©X-# fa* — £ — & Lit 2:#|v5"-v5 , |* J 
LTV»<£* % v5 (n»T6, y 7) tti»7(b)Hli:*-j-J; 5 left 

5 a*, 2 o kH z <Dmnm?r<DWb\&<D&mmv 5 * (tfciiv6\ v 

7') ttlf-A7 Oa*^** 40|« (fcifctf, Gn) aftofrt, 
5£<1> 

v5' = Al-cos (2)tx/pt) +B1 
55(2) . 

v6'=A2-sin(2 7 rx/'pt)+B2 

S;(3) 

v 7 ' = — A 3 • s i n '( 2 ji x / p t ) +B3 

*<1 )~5S;(3)K::}3V^T, A 1 ~A 3 IzmM* B 1 ~B 3 riMj£#-e 

*>«. :;tv5' ~v7' 3 ««©tt;J* % 1-fcfct> 

Al/Bl (Sfcl4A2/B2, A3/B3) ori^lSMODi 
"P*. ft 6 StSti 5 f-, I - V^t&U 3 5 3 , 3 5 411, -^tb^ft 
RT*#U#i*«»4 7 6 , 4 7 7S.U?^|&iS^ttJg|5 3 5 6 , 3 5 7 ^1 
TSift^MigP 3 7 4 fc^j^£3x-CV^ 0 -ftlCfct), I-V^&g(53 5 
3 , 3 5 4 d^ffl^$^5iffff v 5, v6J3, -£*L-e;ft"5J"^flJ#if 
iggB4 7 6, 4 7 7fI«M©i*Sl (*6HKS?tAl+Bl) 
*S*L< *5 j; 5«aE*tfC*»6, ^ ft g& 3 5 6 , 3 5 7 f^ 
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fit v 5\ v6' 4: LT«ltH$tb5 0 ^LT V ^fiflf v 5\ v6' 

ttBftiR^ge 374 -eMi&M£*K mffiflr# v 8 t urai^j £*i,5 0 

Sfc, I-V^9S3 5 4, 3 5 5 ^5>ttl^ $tt^«JE{t# v 5 , v7 
tt, -^tu^^"SI^ftJ#ii*i§i5 4 7 8 , 4 7 9 Rl *Ht * © * *: IB « # *f 
5 L< feSJ: 5*£Sih/Tj5»&, SfcUfctiilSS 5 8 H 3 5 9T^fift 
v5\ v7' iLt^itlJlxS. t LT, ^kfs#v5\ v7' figf 
IbfftJF** 3 7 5 T?^tb?»» Six, WJE-ff-S- v 9 i: UTttJ^J ZivZ. 

mWlWi&U 3 7 4 , 3 7 5 i^W*$Jv51fff|f v8, v9li, ^ 

10 SIKJRiftSo 

' v8=A4-s i n (2m/p t+n/4) 
5fc< 5 ) 

v9=A4-sin (2)rx/pt-Jt/4) 
15 5t(4), St(5)fc*5V^T\ A4 S (S S „ MW)ig*g|5 3 7 4 , 3 7 
■€r*l,-eil'5r£f(]#ii«*B4 7 4, 4 7 5 £ft LTJS^SJ 4 3 3 tc 
tfctt**bTV>3. CL *Ui J: 9 , §£Mift*ti1S 3 7 4 , 3 7 5 j&» ttJ^J £ tl 

5tfftt*v8, vgtt, **b^*n5rg*j#it«*i54 7 4, 475-egif 

SB©iR«fc:P*£ixfc«K MgC4 3 3 X'Mg-Zti. «£E«* v lOi 
20 LTWA$H5 0 mjBE{f#v 1 0 ft, 5£( 6 )T?*|B £ 5 ± 5*St»fc 
t> , 1-7 y ^r^^l&Mff Lt(iiM?4 0 3 a»E»WASft5.- 
S$(6) 

vlO=K3-A4 • s in ( 2 m x / p t + tt / 4 ) +K4-A4 • 
sin (2rex/p t-)t / 4) 
25 = K 3 • A 4 • s i n (2^ x/p t+Ol) + K 3 • A 4 • 

s in (2ns/pt+j!/2+$l) 
3;<6)fc::j8V»-C N K3 % K4U, **1/ j e*fHr5CSpU#*i«aJ4 7 4 % 4 
7 5 * 1 i4- rc/4 -efc5. N 7 v *>?m^m-%- v 1 0 fi. 
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m 3 BUc^i-J: 5 fc» 1 )6»feffl!t$frfcE*«#©3& , lfcK'— A 7 
5 0ttEIJf*-?-l 6CW1 6 ACAWLT 0 ^IHJf3t25.^± 1 fcEUff* 

6BT^ t)t»®lf-ACM$}l5*, ffttl 6 BftiE^ 

-®3 o©|Hl*T3fc 70A~70CJ3\ Mmfl/K 1 7iaot7^^^ 
10 4 JhH:|l3fc**t5 (Sg5E!) 0 x^*^ 4 -t?SW,.iH»f Lfc tf- A 7 OA 
~ 7 0 Ctt* SWfeW^l 7 fcMLT* (a*f*-T- 1 6 ©ffiig 1 6 

5 -fe± 1 &HJ#r5fc 7 1 A~ 7 1 C , 72A—72 C © * ^ 4fe ttj * 1 5 
©gftffil 5 A~l 5 FlciotS*§ft5 (15 (c) H). 3te^ttt^ 
15 15 ©SM 1 5 A~ 1 5Fli> ^-tv^tb© If — A©S3fe*fcJ5& Cfci 
^fi-f-£ff-ii-*Q i M6 1 (f 6@) CttlAtS, r. 

s§p 6 i xt&mzti, h y v^-yymmm^k vxmm& 9 1 tcm^ & 

20 tb ^ J; V s BfM<o h7 v 9 \z. k 7 y ?1$ti:&fhZ> 0 

fettim 1 5 ©§3tS 1 5 A~ 1 5 F ©«-§-#*4*ttasfll3S_h J B.i"L*> + 
^flfc-» -C * * V *i Jg> , S3fe§B 1 5 A £ 1 5 B (ifcBl 5Di 1 5 E), 
feSVMiS^fcgBl 5 B i: 1 5C (Sfcttl 5 E t 1 5 F) tf> ft # ft R9 
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7') OJEi«MODtt|[11?«Sii5tia;5 0 

MOD = {</(!+£ cos a)-/ scosa } / {-/(!+£ cosa) + cosa } 
% 1 Mfcl^T. a ttffi^ff-^rao 2 0kHz 

3 0 a ttT*^ ^ ^ <oMftM<DF}mjj\% tr y ^ p t * £ tr— ^raw* d t: 

"TS 7 )-C«£JxS 0 ' 

5t<7) 

a = 27txd/pt' 

(20kHz)it5fc», ?<< 4 93ert*OR«-frjej tfy 9=- p t * 
ttx-f * ^±©'^S*lRiffl:«»C J; ^S^oTV^o 7.2 0 r pmHlfiO 

3. 5^y^r>f ^^o®^, ««e»««<0*rtJS"-ett. p t* = 8 
0 n m-Cfe 9 . »^flt?tt, p t ' = 1 6 0 n mi ft5 i53M*«Jfc:aE 

ffiffiilo r*5«;(7)-e*s*i,5 , J: 5 R:^ rjb#iri tryf- p t ' KSJt«u 

ft. tc/2 £ &5-<#ff #v 8 . . v 9 (DffifilUa* /' 2 H^flt 

*3BEtt. ±EraHj««:»»i-5/t»ftSttfct>fl!>-cab 5 . 
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4 5f»fti, Eft SfcttKMEW* 

mmmmfc&^x, wheat w\ Mtxftwfsos^osi* 

» b w a * tt s « * re » ^ -t- 5 flllS.Sr ^ ^ ^ -fe -f - a' % ^^tA, 
^ 1 =KK:aB«fe©»«IB<ft«11Jc»VN-Cx Huffier -y fir/t^aa, mmyt 
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«uj#«©jr i ©S3te*iJ*>b©mAflr-s-sr^-£Ei-«* i ao«i2c^)i 

10 tf-efK «*IH©»IBfc±S K?y*>'^lS3Stftffl~©fl£»fc«*L» 

;M^©W#©*HJ&5*K:«5«*llB«g11tt:v fi*©^H 
JM*fclB*©»*iB«««fc:}8V*-C\WlBjB 1 Rtf* 2 ©^JEE^^fi, 

15 «OWAfll•9■^i■Ki-Sifc*^:KI^^?bV^feo^:•^-^:r^:«:«f1»^:i-S < 

*^K©lt*©^H^ 6 qUcffSttjitflBfltSSCtt* W#©t5B 
20 JM«fclBtfc©tt*ia«3!i«»!::J8V*-T\ ftrflBft 1 RlFWi 2 ^ff^^fi. 



£g 1 HWt. *^W©ltJS©0^ l *Mt 5 «#*!3tt© "TBI 
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$3 Bars* ft&<om&.iz&mn<Dm!&&7F-tm-vib&. 

5 315(a), (b ) HttttJfeOiaff*^©*^-^^ — ^Sr3%-t-Ht?*>S. 
IS 5 (c) E{i^*©3t^m^i:, tf-^ £ ©BB«**-*-B|-C*>5. 

So 

3§ W J£ Jfe "f 5 fc & © * a © 3^ tig 

1) 

15 SIT. &9&m<DmM<D : &Wi 1 fc-ov^, 111, I 2 051/1 8 m & 
JRiBtt, ^lUKa^lfiatt&flEfttttticfttf £4f#&3fts6 i©iu 

«6 1 k IH — »#mtt:|Bi| — W 5. 
20 ***©H*lBfc:J: 5{f -Jp-toSSB 6 l tftftaKfflafli -9-&:Btt 6 1 iR4 
5 i<S*, KTKRBtS. i"35:*»t», ^*^ijT»tt, ft 6 B 5 fc. 

I - V^&gB 3 5 3 (4fctt3 5 4, .3 5 5) © tH # ft « , "T^5plJ# 
if *gg|3 4 76 (Sfc {4 4 7 7-4 79) SrjgT, S^&^^mgp 3 5 6 (* 

fttt 3 5 7 ~ 3 5 9 ) tctti^j $ ax-c^sa^ *mi&<z>j&mx~fc, mim 

25 {C^-fJ;5fc, I - V^mSP 3 5 4 ©tH Aft ^ESP 3 8 1 ^.TJ? 3 
8 2 T'^JI^tt, ^©^JEttJAff -^i4^«jg|»^3 7 6 , 3 7 7T\ I 
-V^&gB 3 5 3, 3 5 5 ©ffi;*Hf £ 3I»SS» £ Vn 3 e 
K±© j; 5 |E«J*S;ix5:*:*;tt©»«©ft ^&aftt 6 1 fc: itbHffS * 
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5 £ t &x & zmmzuTicmmT %<> ^tftais i 5 ©g^gp i 5 a~ 

1 5 FcD«-*f#^#t4fci. mm±!&? bfe+^-st^-e #&v>fc«K §ft 

S|515A£15B (Sftl415Di:15E), & -5 VWiS^gP 1 5 B £ 
1 5 C (iftttl5Ei:15F) ©iB*«-^F^tC. gfc%©«fS#£bT 

5 L*a 0 3©stfs©*{±g}teM©gggi#/h;* < ftzmmtu? 2> 0 mz. 

S^fcgP 1 5 B©ffi*»«-Sf#£ft£l3 1 5 C (Sfelil5A) <Ditit>m 
^CJta|8 e T?»B bT V>*»^»3fcff 1 5 C© I - V^J&fi-if v 6 ( £ 
fettv7) «iC(8)T*^^^o 
55(8) . 
10v6=v6 o + ev5 

i(8)C'il>Tv6,tts IfP^C:Igo^4btns^Ili!3«ci 

©I-Vtii?v5$, »fSJt £ t^F b <^J±^fC#S b, £©#Etii 
15 ±m*5£$:%®> 1 5 C© I - V^gHI-Sfv 6 *Sg»*Jf "T* C i:T-> {g 

20 JltiCfc-c', «*IIII©»B >-k)irT 3 £ ^> »SS©'J*£ 

*HKi©BJIB©fl|-^iiaaap 6 l-ctt, I - VSlfcflS© 

2 it-^t <fc -5 — lftWfc:il»*J|titi(I*C::|3^TN KftXfcftU s 

mm-rzz h&m&Zo -r &mgf 501-504 ©igjfttf (r 
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1~R4) 5$(9) (D^^m^TfUts SC(8)fc*»S £ v5 *s 
R4/(R3+R4) = £E2/ (R1+R2) 

izLTb mm vim-c&Zo ^^mmmm^m^ 

tT-, fi# US ©«!«,<£ < £ & nrt^Tfe-So 

£ £> fcl, i2B©R2 (S^5 02) tit, T^^A#f^»/g 
^-^IfSflr^CkCkDJl EIK&ttS qTX«IW4lffi{R 4 7 6 (a 
fc{±4 7 9 ) £«rjft*ffi 3 7 6 fcft— ftft IT, ?ffi£ & * ^ > -fe ;b 

tfe, B8iC^tJ;5{:, I -V^mm 3 53 (tfeli 3 5 4, 3 

5.5) (Dm±>m^^, mmmm-mm^z is (^1*379, 3so), 

* ck ^ffiin;^ 505, 506 ($fc|± 5 0 7 , 508, 5 0 9, 510) 
7ttJft£ft££«s*£Eiiff#Ttt«r£«£tiu '2tt«£ttM8g3 7 9 

©tB*fi«, }IK^5 11 <Sfctt5. 1'2) WbTs £lfrtt*itflf 

3S3 7 8 (Sfeli3 8 0) 0£gAA«?ICA*t5^t-e> 

mmn\±s Ms o 6©iKf$ffi^5 1 1 <Dt&tnm-zvfcn.T% c 

i:fc:«t t>#*S. d©«ffif(J.#{i, .ft 1 00#fiEa$ 3 8 1 , 38 

2 # I - VSMf ^^Et^lBftD^ffltCffiStSo Lfctfot, C 
-T-tt, ^KlSfftiBS3 7 8 (Sfctt3 8 0) ffiifiS 5 0 5 
fcfcfc5 0 9 ), 5 1 1 (£££ 5 1 2 ), 5 0 6 tt, t W 5 flDjlif 

<Dmm*h t> , 3 7 9 ®ai*«-t^M»M^iiiii^3 7 

8 tA^f^ S(8)t*tf^e v5^v6 *»6*Jf-r.5C t$ 



WO 01/65556 




PCT/JP01/01616 



13 



509 N 5 11, 5 1 2 fc*i'7'J>^3>f>iJ'S < Ii?!J tc^Sc-r £> 

5C £#Rlf£iC££3o 
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,1 . Slt^SEtefc-^fcSflMWfcttMfctfJBM^ifcfc^ xfikm 
ST? 4:. 

ttiBft-g-jaa^a^k a astute y^^t^fi-f-srgttT, b? 
wsmm #ar±, SuiE3t^a^^© 3 oos*»a>6H}*s'H5 

illS&r^r^r V'-feyi'U, m&<0'b y ^ ?mMiB-B- : k$i fctj-f 5 n 

3. fi:£©Mjg 1 ^KfBftcDj&^fEg^g^&v^T, 
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4. »*ro®H^ i mKmm<DM^.mm$ 

5 lW13ft&m#l8;tf>Sg 1 ©gftgM>e><Z>ttl;fJ«-5§-£#jEE-r5Sf| l .RtfSf? 

6 . w*<o^B^4 3BKiiE«o®^iE^^Bi:::fc^-t\ 
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